Peripheral-type benzodiazepine receptors mediate translocation of cholesterol from outer to inner mitochondrial membranes in adrenocortical cells.
In previous studies we demonstrated that peripheral-type benzodiazepine receptors (PBR) were coupled to steroidogenesis in several adrenocortical and Leydig cell systems (Mukhin, A.G., Papadopoulos, V., Costa, E., and Krueger, K.E. (1989) Proc. Natl. Acad. Sci. U.S.A. 86, 9813-9816; Papadopoulos, V., Mukhin, A.G., Costa, E., and Krueger, K.E. (1990) J. Biol. Chem. 265, 3772-3779). The current study elucidates the specific step in the steroid biosynthetic pathway by which PBR mediate the stimulation in steroid hormone production. The adrenocorticotropin (ACTH)-responsive Y-1 mouse adrenocortical cell line was used to compare the mechanisms by which ACTH and PK 11195 (a PBR ligand) stimulate steroidogenesis. The effects of these agents were studied at three stages along the steroid biosynthetic pathway: 1) secretion of 20 alpha OH-progesterone by Y-1 cell cultures; 2) pregnenolone production by isolated mitochondrial fractions; 3) quantities of cholesterol resident in outer and inner mitochondrial membrane fractions. Steroid synthesis stimulated by ACTH was blocked by cycloheximide, an effect documented by other laboratories characterized by an accumulation of mitochondrial cholesterol specifically in the outer membrane. In contrast, PK 11195-stimulated steroidogenesis was not inhibited by cycloheximide, and the magnitude of the stimulation was markedly enhanced when the cells were pretreated with cycloheximide and ACTH. When isolated mitochondria were used, stimulation of pregnenolone production by PK 11195 was largely independent of exogenously supplied cholesterol, indicating that PBR act on cholesterol already situated within the mitochondrial membranes. This phenomenon was found to be the result of a translocation of cholesterol from outer to inner mitochondrial membranes induced by the PBR ligand. These studies therefore suggest that mitochondrial intermembrane cholesterol transport in steroidogenic cells is mediated by a mechanism coupled to PBR.